We examine 4 different DON-toxin-containing (0.74 -1.15 -1.19 -2.14 mg/kg) winter wheat samples: they were debranned and undebranned, and we investigated the flour's and the by-products' (coarse, fine bran) toxin content changes. SATAKE lab-debranner was used for debranning and BRABENDER lab-mill for the milling process. Without debranning, two sample flours were above the DON toxin limit (0.75 mg/kg), which are waste. By minimum debranning (and minimum debranning mass loss; 6-8%), our experience with whole flour is that the multi-stage debranning measurement significantly reduces the content of the flour's DON toxin, while the milling by-products, only after careful consideration and DON toxin measurements, may be produced for public consumption and for feeding.
Introduction
One of the most important factors to improve the way of life of humans is ensuring healthy foods. Food safety deserves special attention: cereal grains Keywords and phrases: wheat kernel, DON toxin, scalping, debranning.
and animal feed are infected by the mycotoxins of moulds at variable rate and in variable amounts. We eat grain-based products every day, so it is essential to minimize the material toxin contamination. The mould of the largest food and feed safety hazards caused by the Fusarium fungus species is called mycotoxicosis (Raffaseder, 2003; Laczay, 2004; Reiss, 1981) . Grain processing requires that the mycotoxin content stay in the grist (flour, bran, germ etc.) under the regulation (EC 1881/2006) limits (Weidenbörner, 2001; Mesterházy, 2002) .
One of the most important, most dangerous toxins is the deoxynivalenol (DON), which inhibits protein synthesis and the autoimmune system (Mesterházy, 2007; Szeitzné et al., 2009), and in extreme cases it can cause cancer (Marasas, 1995) . Most of the Fusarium toxin formation is stable, resistant to food treatments and responsive to heat (Hopmans & Murphy, 1993; Scott, 1990) . Fusarium toxins are especially on the wheat grain surface and the outer layer of the hull; so, the surface cleaning, before the grinding -as a toxin reducing process -comes into view (Bottega et al., 2009; Brera et al., 2006) .
During our experiments, we applied paring of the wheat grains, which is a new surface treatment (debranning) procedure in milling technology to investigate the effect of this technique on the ability of decreasing mycotoxin contamination. The most common and the most abundant toxin is the Fusarium toxin, the DON (deoxynivalenol), so we measured the amount of this toxin by using different debranning times and the wheat contamination was also different.
Tolerable daily intake (TDI) values of DON for adults and infants were found to be 3 and 1.5 μg/kg body weight, respectively (Kuiper-Goodman, 1985) . Therefore, we measured the DON content of the milling fractions of wheat samples with different contamination level, using various degrees of paring by using liquid chromatography-mass spectrometry (HPLC-MS), which has become the most frequently used technique in mycotoxin analysis (Zöllner & Mayer-Helm, 2006 ).
Materials and methods

Materials
Experiments were performed at four different places, from different vintages and the wheat had different toxin contaminations. 
Debranning experiments
We modelled the PeriTec technology with a laboratory-size, batch-operating horizontal debranning machine by SATAKE. The main part of the equipment is a cylindrical working space delimited by a perforated plate. In this working area, there is a horizontal-spindle, corundum-covered grinding wheel rotating. The operation of the machine is batch-type; 200 g of wheat can be treated at a time. After tempering the samples to a moisture content of 15%, we leave the samples to rest for 12 hours. 2 kg of samples were used in the experiment, 10 repetitions were made for each sample. The debranning time was: 10, 20 (one time, 30 s) and 40 s.
Grinding
The undebranning and debranning samples were ground by BRABENDER Quadrumat Senior laboratory mill. The device has 2 × 2 rollers and sieve classification. The roll pairs are fixed; four rolls and three roll gaps grind the wheat. The grinding takes place in two stages and there are three fractions: flour, fine bran and coarse bran.
Determination of DON toxin content
Briefly, the DON toxin content of the samples was determined by using an Agilent 1100 HPLC system containing a well-plate autosampler, a quaternary pump, a column thermostat and an Agilent 1946A quadrupole mass spectrometer equipped with an electrospray ion source. The homogenized grist samples (1 g each) were extracted with 4 ml mixture of acetonitrile/water (84/16 v/v) in polypropylene centrifuge tubes (10 ml volume) at room temperature for 120 min, by using an overhead shaker, and centrifuged at 10,000 x g for 10 min. 750 μl volume of the supernatants were pipetted into the well plate of the HPLC autosampler and subsequently analysed. HPLC separations were performed on a Phenomenex, Kinetex C18 column (50 × 4.6 mm, 2.6 μm) at a flow rate of 0.8 ml/min by using a binary gradient of acetonitrile and water. The solvents were supplemented with 0.1% formic acid.
The protonated DON molecules ([M + H] + ) were detected at m/z value of 297, using the SIM mode of the mass spectrometer. Internal standard quantitation was performed by using a Romer Labs (Tulln, Austria) 13 C 15 DON standard. Table 1 shows the results. From the wheat samples, three were under the limit (1.25 mg/kg) and one sample (Sample 4) had DON toxin content above the limit (2.14 mg/kg). During the debranning, 6-8% of hull was removed, which caused the DON toxin content a significant reduction (reduced to half the initial toxin content) ( Figure 1 ). As the result of the intense debranning, Sample 4, as "technological waste," was good (the DON content reduced under the toxin limit: 1.14 mg/kg) for the milling process. The debranning loss (10-13%) is not proportional to the weight loss values in the toxin content reduction; so, the toxin contamination is concentrated on the outer surface of the grain. We measured (0.75 mg/kg) DON content above the limit in Sample 2 (0.88 mg/kg) and in Sample 4 (1.09 mg/kg) without debranning. Close to the limit was Sample 2 (grains DON: 1.19 mg/kg), which will be "waste" flour without debranning, while with a minimum debranning loss (∼3.6%) it will be consumed because the DON level of flour was reduced (0.4 mg/kg). The DON content of Sample 4, flour without debranning, is over the limit (1.09 mg/kg), but with the practical debranning (with 8.81% bran loss) the milling flour's DON toxin content (0.6 mg/kg) is under the health limit (Figure 2 ). We examined 4 different DON-toxin-containing (0.74-1.15-1.19-2.14 mg/kg) winter-wheat samples: they were debranned and undebranned, and we investigated the flour's and the by-products' (coarse, fine bran) toxin content changes. The toxin content of the removed part of the hull was determined only for the first three samples: the amount was in connection with debranning time (10, 20, 40 sec.): at least, debranning: 3-4%, medium debranning: 6-9%, intensive debranning: 10-16%.
Results and discussion
In the first stage, we received the highest DON content, 4-8 mg/kg; with further debranning, the DON contamination decreases. It shows that the mycotoxin is generally on the outer bran layer, where it is strongly adsorbed during debranning; the toxin content is smaller in the inner bran layers.
